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Faculty of Life Sciences

Outline of Course and Syllabi

for

M.Sc. Zoology

(Choice Based Credit System)

Sessions: 2019-20 and 2020-21
M. Sc. Part-I (Previous)

SEMESTER-I July/August 2019-20 & 2020-21 SESSIONS

Theory Classes





: 18 Hours per week

Practical Classes





: 09 Hours per week

Seminars/library consultation




: 06 Hours per week

THEORY PAPERS

Theory      
Internal Assessment

MZ111 Biosystematics and Taxonomy


: 44 Marks 
:16 Marks

MZ112 Molecular Biology




: 44 Marks 
:16 Marks

MZ113 Evolutionary Biology




: 44 Marks 
:16 Marks

MZ114 Developmental Biology



: 44 Marks 
:16 Marks

MZ115 Insect and Environment



: 44 Marks 
:16 Marks

MZ116 Microbiology





: 44 Marks 
:16 Marks








 Total  : 264 Marks
:96 Marks

 Total  : 264+96=360

Open Elective Subject – MZ 426  Economic Zoology:     Qualifying (50 marks)

PRACTICAL PAPERS

MZ117  Practical paper-I

(Pertaining to theory papers MZ111, MZ112 & MZ113)


: 70 Marks

MZ118 Practical paper-II








(Pertaining to theory papers MZ114, MZ115 & MZ116)


: 70 Marks








           Total  

: 140 Marks

INTERNAL ASSESSMENT
	i
	Attendance
	20%
	% of the Total Marks of the Internal Assessment

	ii
	Assignment/Project/Seminar
	40%
	

	Iii
	Two Mid-semester Tests/Internal Examinations 
	40%
	


            Attendance 



– 20 Marks

            Assignment/Project/Seminar 
– 38 Marks

            MST



 
– 38 Marks

                                                     Total: 96 Marks

The consolidated marks, out of maximum 96 marks, shall be supplied to the University through the Head of the Department under internal Assessment.

TOTAL MARKS FOR SEMESTER – I

Theory papers







: 264 Marks

Practical Papers






: 140 Marks

Internal Assessment






:  96 Marks 








Total   
: 500 Marks
	Course Code
	Course
	Course option
	Credits 


	Total Marks (Ext+Int)

	MZ111
	Biosystematics and Taxonomy
	Core-I
	3
	44+16=60

	MZ112
	Molecular Biology
	Core-II
	3
	44+16=60

	MZ113
	Evolutionary Biology
	Core-III
	3
	44+16=60

	MZ114
	Dev. Biology
	Core-IV
	3
	44+16=60

	MZ115
	Insect & Environment 
	Core-V
	3
	44+16=60

	MZ116
	Microbiology
	Core-VI
	3
	44+16=60

	MZ117
	Practical – I Pertaining to theory paper

MZ111, MZ112 & MZ113
	Practical – I
	4½
	70

	MZ118
	Practical – II Pertaining to theory paper

MZ114, MZ115 & MZ116
	Practical – II
	
	70

	
	Seminars/Library Consultation

         Marks already included in Internal assessment 
	3
	

	
	
	Total
	25½ 
	500


SEMESTER-II November/December 2019-20 & 2020-21
Theory Classes





: 18 Hours per week

Practical Classes





: 09 Hours per week

Seminars/library consultation




: 06 Hours per week

THEORY PAPERS

       Theory         Internal 

  Assessment

MZ211 Cytogenetics and population genetics

: 44 Marks 
:16 Marks

MZ212 General Physiology




: 44 Marks 
:16 Marks

MZ213 Biochemistry





: 44 Marks 
:16 Marks

MZ214 Bioinformatics and  Biotechnology 


: 44 Marks 
:16 Marks


MZ215 General Immunology




: 44 Marks 
:16 Marks


MZ216 Concepts of Ecology     (Elective Paper-I)

: 44 Marks 
:16 Marks 

MZ217 Environmental Analysis (Elective Paper-I)

: 44 Marks 
:16 Marks








Total 
: 264 Marks
:96 Marks

Total 
:264+96=360

PRACTICAL PAPERS

MZ218 Practical paper-III

(Pertaining to theory papers MZ211, MZ212, MZ213)


: 70 Marks

MZ219 Practical paper-IV

(Pertaining to theory papers MZ214, MZ215, MZ216, MZ217)

: 70 Marks








               Total   
: 140 Marks

INTERNAL ASSESSMENT

	i
	Attendance
	20%
	% of the Total Marks of the Internal Assessment

	ii
	Assignment/Project/Seminar/Tour
	40%
	

	Iii
	Two Mid-semester Tests/Internal Examinations 
	40%
	


            Attendance 




– 20 Marks

            Assignment/Project/Seminar/Tour 

– 38 Marks

            MST



 

– 38 Marks

                                                                Total- 96 Marks 

The consolidated marks, out of maximum 96 marks, shall be supplied to the University through the Head of the Department under Internal Assessment.

TOTAL MARKS FOR SEMESTER-II

Theory papers







: 
264 Marks

Practical papers






: 
140 Marks

Internal Assessment






:  
96 Marks









Total   : 
500 Marks

Marks for M.Sc. (Previous) Semester-I and II shall be as under

Theory Papers







: 
528 Marks

Practical Papers






: 
280 Marks

Internal Assessment






: 
192 Marks









Total
: 
1000 Marks

	Course Code
	Course
	Course option
	Credits 


	Total Marks (Ext+Int)

	MZ211
	Cytogen and Pop. genetic
	Core-VII
	3
	44+16=60

	MZ212
	General Physiology
	Core-VIII
	3
	44+16=60

	MZ213
	Biochemistry
	Core-IX
	3
	44+16=60

	MZ214
	Bioinformatics and Biotechnology
	Core-X
	3
	44+16=60

	MZ215
	General Immunology
	Core-XI
	3
	44+16=60

	MZ216
	Concept of Ecology
	Elective-I
	3
	44+16=60

	MZ217
	Environmental Analysis
	Elective-I
	3
	44+16=60

	
	*MOOC courses
	
	
	

	MZ218
	Practical – I Pertaining to theory paper – MZ211, MZ212, MZ213
	Practical – III
	4½
	70

	MZ219
	Practical – II Pertaining to theory paper – MZ214, MZ215, MZ216/ MZ217 
	Practical – IV
	
	70

	
	Seminars/Library Consultation

Internal assessment already included in the marks
	3
	

	Total
	25½ 
	500


* The subjects which the students can opt from MOOC will be notified by the department semester wise time to time.
M.Sc. (Zoology Part-I)

Session 2019-20 & 2020-21
Semester – I

MZ111

BIOSYSTEMATICS AND TAXONOMY

Maximum Marks: 60 







  Total Teaching Hrs: 30

Theory: 44








   Time Allowed: 3 hrs

Internal Assessment: 16





        

Minimum Pass Marks: 35% 



INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections: A, B & C. Section A & B will have four questions in each section from the respective sections of the syllabus and will carry 6½ marks each. Section C will consist of 9 short-answer type questions will cover the entire syllabus uniformly and each will carry 2 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions from each section A & B of the question paper and the entire section C. 

                                                            SECTION – A

1. Definition  and basic concepts of biosystematics and taxonomy

1.1 Historical resume of systematics.

1.2 Importance and applications of biosystematics in biology.

2. Trends in biosystematics- concepts of different conventional and newer aspects.

2.1  Chemotaxonomy

2.2  Cytotaxonomy

2.3  Molecular taxonomy.

2.4  Ecotaxonomy

2.5  Behavioural taxonomy.

3.  Species concepts – species category, different species concepts; sub-species and other infra-specific 

categories.

3.1
Biological Species Concepts, its merits & demerits.

3.2 
Typological species.

3.3
Nominalistic Species Concept.

3.4
Evolutionary Species Concept.

      .

SECTION-B

4.
Taxonomic characters-details account of different kinds 

5.
Procedure in taxonomy

5.1 Taxonomic procedures-taxonomic collections, preservation, curation, process of 

         identification.

            5.2 Taxonomic keys-different kinds of taxonomic keys, their merits and demerits.

            5.3 Systematic publications-different kinds of publications.

6   Sustainable utilization of Biodiversity

6.1 Equitable sharing & conservation of Biodiversity.

6.2 Genetic Variations.

6.3 Non genetic Variations.

SUGGESTED READING MATERIAL

1. M. Kato. The Biology of Biodiversity, Springer.

2. J.C. Avise. Molecular Markers, Natural History and Evolution, Chapman & Hall, New York.

3. E.O. Wilson, Biodiversity, Academic Press, Washington.

4. G.G. Simpson, Principle of Animal taxonomy, Oxford IBM Publishing Company.

5. E. Mayr. Elements of Taxonomy.

6. E.O. Wilson. The diversity of Life (The College Edition), W.W. Northern & Co. 

7. B.K. Tikkadhar, Threatened Animals of India, ASI Publication Calcutta. 

8. Mayr, E. 1963. Animal species and Evolution. The Belknap press, Harward Univ. Press, Cambridge. 

9. Mayr, E. 1969. Principles of Systematic Zoology. McGraw-Hill, N.Y.

10. Mayr, E. 1970. Populations, species and evolution, Cambridge Mass, Harvard Univ. Press.

11. Dobzhansky, T. 1980. Genetics and origin of species, Columbia Univ. Press, N.Y. 

12. Ferguson, A., 1976. Biochemical systematics and evolution, john biley and Sons, N.Y., Toronlo.

13. Gote, H.E. 1982. Animal Taxonomy.

14. Mayr, E. & E. Aschhok. 1991. Principles of systematic, McGraw Hill Book Co. London.

15. Minell, A. 1983. Priological systematics, The state of Art champan of Hill, London.

16. Quicke, D.L.J. 1996. Principles and Techniques of contemporary Taxonomy. Blacky Academic and Professional, London, New York. 

17. Sebuh, R.T. 2000. Biological systematics: Principles & Application, Cornell University Press. 

Semester – I

MZ112
MOLECULAR BIOLOGY

Maximum Marks: 60 







  Total Teaching Hrs: 30

Theory: 44








  Time Allowed: 3 hrs

Internal Assessment: 16





        

Minimum Pass Marks: 35% 



INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections: A, B & C. Section A & B will have four questions in each section from the respective sections of the syllabus and will carry 6½ marks each. Section C will consist of 9 short-answer type questions will cover the entire syllabus uniformly and each will carry 2 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions from each section A & B of the question paper and the entire section C. 

SECTION-A

1. DNA replication in Prokaryotes:

1.1 Enzymes and accessory proteins involved in DNA replication. 

1.2 Mechanism of DNA replication.

1.3 Co-ordination of leading and lagging strands.




2. DNA replication Eukaryotes:      

2.1 Enzymes and accessory proteins involved in DNA replication. 

2.2 Mechanism of DNA replication.

2.3 DNA Repair.





3. Prokaryotic transcription:

3.1 RNA polymerase

3.2 Promoter

3.3 Initiation, elongation and termination.

4. Eukaryotic transcription:

4.1 RNA polymerases

4.2 Promoters for RNA Pol. I, II & III

4.3 Post-transcriptional modification of RNA.






Section –B
5. Translational Machinery :

5.1 Genetic code.

5.2 RNAs: tRNA, mRNA, rRNA.

5.3 Ribosomes and synthetases. 

6.
Mechanism of Translation:  


6.1
Initiation, elongation and termination in Prokaryotes.


6.2
Initiation, elongation and termination in Eukaryotes.  

7.
Regulation of gene expression in Prokaryotes and Eukaryotes:

7.1
Prokaryotic transcriptional regulation: Cis and Trans control in Lactose Paradigm,  Attenuation, and Catabolite repression.

7.2
Translational control: Stringent control, antogenous control. 

7.3
Transcriptional and post transcriptional regulation in Eukaryotes. 


8.
Antisense and Ribozyme Technology.

8.1
Synthesis and molecular mechanism of antisense RNA molecules.

8.2
Hammer head, hairpin and other ribozymes 

8.3
Steps in recombinant DNA technology

8.4
Applications of antisense, ribozyme and r-DNA technology

SUGGESTED READING MATERIAL
1. Watson, Hopkins, Roberts, Steitz and Weiner, Molecular Biology of the Gene 1984, The Benjaman/Cumming Pub. Co. Inc. California.

2. Alberts, Bray, Lewis, Raff., Roberts and Wtson (1983) Molecular Biology of the Cell, Garland pub. Inc. New York

3. Benjamin Lewin Gene IV, V, VI and VII 1997, Oxford Univ. Press. U.K.

4. Mayers R.A. Molecular Biology and Biotechnology, A comprehensive desk reference (Ed) VCH Pub. Inc. New York.

5. Brown T.A. Molecular Biology, Bios Scientific Pub. Ltd. Oxford.

6. Walker and Ginglod 1992. Molecular Biology & Biotechnology, Royal Society of Chemistry Cambridge.

7. Gardener, Simmons and Snustad. Principles of Genetics 1991, Wiley & Sons. Inc. New York.

Semester – I

MZ113
Evolutionary Biology
Maximum Marks: 60 







  Total Teaching Hrs: 30

Theory: 44








   Time Allowed: 3 hrs

Internal Assessment: 16





        

Minimum Pass Marks: 35% 



INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections: A, B & C. Section A & B will have four questions in each section from the respective sections of the syllabus and will carry 6½ marks each. Section C will consist of 9 short-answer type questions will cover the entire syllabus uniformly and each will carry 2 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions from each section A & B of the question paper and the entire section C. 

     SECTION – A
1 Evolutionary Biology:

1.1 Importance of evolutionary biology

1.2 Structure  of evolutionary  biology 

1.3 Major points of evolutionary synthesis and evolutionary biology since the synthesis 

1.4 Brief idea regarding Darwin's contribution and evolution after Darwin 

2 Evolutionary Processes in Population and species 

2.1 Significance of  Hardy-Weinberg principle, factors in evolution 

2.2 Evolution by genetic drift and relationship between inbreeding and genetic Drift 

2.3 Natural selection, Strength of Natural Selection and its analysis in present pretext 

SECTION - B
3 Speciation

3.1 Modes of Speciation 

3.2 Allopatric Speciation and alternatives to allopatric speciation 

3.3 Role of polyploidy and Hybrid Speciation

3.4 Rates of Speciation  and Consequences of speciation 

4 Phylogeny

4.1 Phenetics and cladistics 

4.2 Phylogenetic Hypothesis

4.3 Molecular Data in Phylogenetic Analysis

4.4 Advancements in Phylogenetic Estimations 

SUGGESTED READING MATERIAL

1. Futuyma, Douglas J. 2005. Evolutionary Biology (3rd edition) Sinauer Associates, Inc., Sunderland, Massachusetts  

2. Avise, John C. 2004. Molecular Markers, Natural History and Evolution (2nd Edition) Sinauer Associates, Inc., Sunderland, Massachusetts 

3. Coyne, Jerry A. and Orr, AllenH. 2004. Speciation Sinauer Associates, Inc., Sunderland, Massachusetts

4. Gould, Stephen Jay. 2002. The Structure of Evolutionary Theory. Harvard University Press, Cambridge, Massachusetts 

5. Gould, Stephen Jay. 1997. Ever Since Darwin, Reflections in Natural History. W.W. Norton and company Net work 

6. Mayr, E. 1963. Animal Species and Evolution. Harvard University Press, Cambridge, Massachusetts 

7.   Freeman, S. and Harron, C. Jon.2006 Evolutionary Analysis (4th Edition)

      Prentice Hall, Inc. Pearson, NJ

Semester – I

MZ114
Developmental Biology
Maximum Marks: 60 







  Total Teaching Hrs: 30

Theory: 44








   Time Allowed: 3 hrs

Internal Assessment: 16





        

Minimum Pass Marks: 35% 



INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections: A, B & C. Section A & B will have four questions in each section from the respective sections of the syllabus and will carry 6½ marks each. Section C will consist of 9 short-answer type questions will cover the entire syllabus uniformly and each will carry 2 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions from each section A & B of the question paper and the entire section C. 

SECTION –A
1 Principles of Development  in Biology 

1.1 Developmental Patterns in Protists, Volvocaceans, Dictyostelium in relation to Metazoa 

1.2 Cell Specification, Cell Adhesion 

1.3 Adaptations of embryos and larvae to environment 

2 Environmental Regulation of Animal Development

2.1 Role of environment in development 

2.2 Phenotypic Plasticity 

2.3 Role of Tetratogens in development 

SECTION – B

3 Cell-Cell Communication in Development 

3.1 Induction and Competence 

3.2 Paracrine factors 

3.3 Signal Transduction and Cell Surface receptors

4 Developmental Mechanisms of Evolutionary change

4.1 Homologous Pathways of Development  

4.2 Modularity : The Pre-requisite for  evolution through development 

4.3 Developmental correlation and development Constraints.

SUGGESTED READING MATERIAL
1. Gilbert, Scott F. 2006. Developmental Biology (8th Edition) Sinauer Associates, Inc., Sunderland, Massachusetts 

2. Bonner, J.T. 1965. Size and Cycle. Princeton University Press Princeton, USA 

3. Wolpert, L.1977. The development of Pattern and form in animals. Carolina Biological , Burlington, NC 

4. Bard, J.B.L. 1990. Morphogenesis: The cellular and Molecular Processes of Developmental Anatomy. Cambridge University Press, Cambridge 

5. Arthur, W. 1997. The Origin of Animal Body Plans: A study in Evolutionary Development Biology. Cambridge University Press, New York 

6. Behe, M.J. 1996. Darwins Black Box: The Biochemical challenge to Evolution. Simon and Schuster, NewYork  

Semester – I
    MZ115
Insect & Environment

Maximum Marks: 60 







  Total Teaching Hrs: 30

Theory: 44








   Time Allowed: 3 hrs

Internal Assessment: 16





        

Minimum Pass Marks: 35% 



INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections: A, B & C. Section A & B will have four questions in each section from the respective sections of the syllabus and will carry 6½ marks each. Section C will consist of 9 short-answer type questions will cover the entire syllabus uniformly and each will carry 2 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions from each section A & B of the question paper and the entire section C. 

Section A

1. Insects as manageable resource.


1.1
Apiculture.


1.2
Sericulture


1.3
Lac culture

  
2. Insects as biological control agents.

3. Insects as pollution indicator. 

4. Insects as food.

5. Insects as pollinators.

Section b
6. Insects as scavengers.
7. Insects and their role in Pharmacy.

8. Insects and their role in forensic investigations.

9. Insects as vectors of human pathogens.

10. Introduction to high altitude entomology.

11. Adaptations (Morphological, Ecological, Physiological) of Insects at high altitude.

SUGGESTED READING MATERIAL
1. Mani, M.S. Introduction to high altitude Entomology (1962). Methuen and Co. Ltd. 36 Essex street W.C. 2, London

2. Mani, M.S. Ecology and Biogeography of High altitude Insects (1968). Dr. W. Junk N.V. Publishers- the Hague. 

3.   Srivastava, K.P, Text Book of Applied Entomology Volume-II (2005).

4.   Gullan, P.J. and Cranston, P. The Insects,  an outline of Entomology, 3rd Edition (2005).  Blackwell Publishing Ltd., USA. 

Semester – I

   MZ116
MICROBIOLOGY

Maximum Marks: 60 







  Total Teaching Hrs: 30

Theory: 44








   Time Allowed: 3 hrs

Internal Assessment: 16





        

Minimum Pass Marks: 35% 



INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections: A, B & C. Section A & B will have four questions in each section from the respective sections of the syllabus and will carry 6½ marks each. Section C will consist of 9 short-answer type questions will cover the entire syllabus uniformly and each will carry 2 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions from each section A & B of the question paper and the entire section C. 

SECTION –A

1. General  Microbiology :

1.1 Characterization, Classification and Identification of micro-organisms.

1.2 Morphology and fine structure of bacteria

2. Other Micro-organisms

2.1 Fungi

2.2 Algae

2.3 Protozoa

2.4 Viruses

3. Microbial Genetics.

 3.1   Organization of bacterial genome

 3.2   Bacterial recombination

           3.3    Transformation

 3.4    Conjugation

 3.5   Transduction

SECTION –B

        4.  Environmental Microbiology

4. 1 Microbial flora of soil and their role in Nitrogen and Carbon transformation.

4.2  Aquatic micro-organisms and their importance.

4.3  Micro-organisms of domestic and waste water. 

       5.     Food and Industrial microbiology.

5.1 Microbial flora of fresh food, spoilage and preservation of food.

5.2 Fermented foods.

5.3 Micro-organisms as food. 


6.     Micro-organisms and Human health

6.1  Distribution of micro-organisms in healthy human body. 

6.2 Microbial agents of diseases: bacteria, viruses and protozoa.

7. Control of microorganism by:

7.1  Physical agents 

7.2  Chemical agents

7.3  Other therapeutic agents. 



SUGGESTED READING MATERIAL
1. General Microbiology by R.V. Stainer, J.L. Ingraham, M.L. Wheelis and P.R. Painter, Mac Millan, Hong Kong, 1992.

2. General Microbiology by H.G. Schegel, Cambridge University, Press, U.K. 1995

3. Microbiology by Pelczar, M.J., Chan, C.S. and Krieg, D.R. McGraw-Hill offices, New York, 2000

4. Microbiology: Principles and Applications by Greager, J.G., Black, J.G. and Davision, V.E., Prentice Hall, New Jersey, 1990.

5. Principles of Microbiology by R.M. Atlas, Mosby, St. Louis, 1995.

6. Microbiology, A Human Perspective by E.W. Nester, C.E. Roberts, M.T. Nester, WCB Phis, London, 1995.

                               OPEN ELECTIVE SUBJECT



      ECONOMIC  ZOOLOGY : MZ 426
Maximum Marks: 50 





 Total Teaching Hrs: 30 

Theory: 38






 Time Allowed: 3 hrs 

      Internal Assessment: 12



             Minimum Pass Marks: 35% 

  INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections: A, B & C. Section A & B will have four questions in each section from the respective sections of the syllabus and will carry 6 marks each. Section C will consist of 7 short-answer type questions that will cover the entire syllabus uniformly and each will carry two marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions each from the section A & B of the question paper and the entire section C. 
SECTION – A

1. Aquaculture : definition, objectives, its role in impending food crisis 

2. Poultry farming: table and egg-laying varieties of chicken, economic importance of poultry products.

3. Dairy farming: milk production, status of dairy industry in India, importance of milk and other dairy products.

SECTION –B

4. Apiculture: brief introduction, honeybees, bee keeping, bee products and their utility, current status in India.

5. Sericulture: brief history, silk production moths, mulberry and non-mulberry sericulture, current status in India.

6. Lac culture: brief introduction, life cycle of lac insects, propagation, cultivation and current status in India. 
Suggested Readings
1. Pillay, T.V.R. and Kutty, M.N. 2005. Aquaculture: Principles and Practices (2nd Edition) . Blackwell Publishing  Ltd. Oxford  U.K 

2. Rice, E.J and Botosford, H.E. 1949. Practical Poultry Management John Wiley, Hansen Inc. New York 

3. Sahai, R. and Vijh, R. K. 2000. Domestic Animal Diversity (Conservation and sustainable development). SI Publication, 231 MIG Housing Board, Karnal 

4. Winter A.R. and Funk E.M. 1956 Poultry Science and Practice, J.E Lippinoctt and Co. Chicago, Philadelphia, New York.

5. Srivastava, K.P, Text Book of Applied Entomology Volume-II.
Semester I
Practical Paper I : MZ117

(Pertaining to theory papers MZ111, MZ112 & MZ113)
MZ111
1. Techniques of collection and preservation with respect to insects and fishes,

2. To prepare identification keys of various animal groups

3. To study external morphological features of various animal groups (beaks & claws, scales of fishes, wing venation and external genitalia of insects).

4. Identification methods for insects, fishes, birds etc.

MZ112
1. Study of course of meiosis in grasshopper and bug.

2. Study of chiasmata position and chiasma frequency during Prophase I

3. Study of polytene chromosomes of Chironomous larva.

4. Chromosome preparation by airdrying technique to study morphological details of monocentric chromosomes.

5. Chromosome preparation by air drying technique to study morphological details of holocentric chromosomes.

MZ113
1. Study of organisms with reference to their evolutionary significance (adaptations, connecting links, modifications, missing links, living fossils, continuous and discontinuous distribution).

2. Phylogenetic analysis in context with phenetics and cladistics.

Practical Paper II: MZ118
                           (Pertaining to theory papers MZ114, MZ115 & MZ116)
MZ114
1. To study life cycle of acellular slime mould.

2. To study life cycle of cellular slime mould.

3. To study the internal structure of Chick egg.

4. To study the external morphology of blow fly.

5. To study the development of chick embryo from permanent slides.

6. To study the development of frog embryo from permanent slides.

MZ115
1. To study the life history of honey bee.

2. To study the life history of lac insect

3. To study the life history of silk worm (Bombyx mori).

4. To study the life history of Musca domestica

5. To study the life history Culexmosquito

6. To study the life history of Anophelesmosquito

7. To study the morphological features of honey bee

8. To study the different types of mouthparts in insects.

9. To study the wing venation in different insects.

10. To study the genitalic features in insects

11. Visit to apiary/vermicomposting unit and preparation of report

MZ116
1. Sterilization of glassware used in microbiology laboratory and preparation of nutrient broth and nutrient agar.

2. Preparation of nutrient agar plates and swabbing to obtain colonies

3. Study of morphologytexture, colour, margin of bacterial colonies.

4. Differential staining of given culture to identify gram positive and gram negative bacteria.

5. Perform hanging drop mount method to examine the motility of bacteria.

6. Determine the quality of given milk sample by using methylene blue test.

7. Perform stormy clot fermentation test to detect the presence of anaerobic bacteria in given milk sample.

8. Demonstration of Catalase activity for H2O2 production in the given bacterial colony.

9. Determine the growth curve of given bacterial colony.

M.Sc. (Zoology Part-I)

Session 2019-20 & 2020-21 Semester-II
MZ211

CYTOGENETICS AND POPULATION GENETICS

Maximum Marks: 60 







  Total Teaching Hrs: 30

Theory: 44








   Time Allowed: 3 hrs

Internal Assessment: 16





        

Minimum Pass Marks: 35% 



INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections: A, B & C. Section A & B will have four questions in each section from the respective sections of the syllabus and will carry 6½ marks each. Section C will consist of 9 short-answer type questions will cover the entire syllabus uniformly and each will carry 2 marks.

. 

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions from each section A & B of the question paper and the entire section C. 

SECTION-A

1. Biology of chromosomes.

1.1 Metaphase chromosomes, Centromere, Kinetochore, Telomere & its maintenance.

1.2 Heterochromatin & Euchromatin.

1.3 Giant chromosomes: Polytene & Lampbrush chromosomes. 

2. Sex determination.

2.1 Sex chromosomes & Sex determining mechanisms.

2.2  Dosage compensation in Drosophila C elegans & Man.

3. Cytogenetic implications and consequences of 

3.1 Structural changes.

3.2 Numerical changes

4. Molecular basis of Mutations and their role in evolution.

4.1 Spontaneous Mutations.

4.2 Induced Mutations

SECTION – B
5. Population genetics.

5.1 Hardy-Weinberg law and its application.

5.2 Inbreeding, outbreeding and assortive mating.

5.3 Changes in allelic frequencies.

5.4 Genetic equilibrium.

6. Evolutionary genetics.

6.1 The Synthetic theory of evolution.

6.2 Adaptive evolution.

6.3 Evolution of multigene families.

7. Somatic cell genetics.

7.1 Cell fusion, hybrid agents and mechanism of fusion.

7.2 Heterokaryon-selective hybrids and chromosome segregation.

8. Molecular genetic techniques.

8.1 FISH

8.2 CGH

8.3 Flow Cytometry.

8.4 Automated Karyotyping.

SUGGESTED READING MATERIAL
1. Edwin H. Mcconkey, 1993. Human genetics, The molecular revolution.

2. Peter J. Russel, 1998, Genetics.

3. Avers C.J., 1984, Genetics

4. Gardner, E.J., Simmons, M.J.  & Snustad, P. Principles of Genetics, 1991, 1991, John Wiley & Sons Inc. New York.

5. Monroe W. Strickberger Genetics, 1985, Macmillan Publishing Company, New York.

6. Seth, P.K.  & Seth, S.  1994, Human Genetics, New perspectives, Omega Scientific Publishers.

7. Strachan, Tom and Read, A.W.  Human Molecular Genetics 2004, Garlandjd Science London, New York.
Semester-II

MZ212

General Physiology

Maximum Marks: 60 







  Total Teaching Hrs: 30

Theory: 44








   Time Allowed: 3 hrs

Internal Assessment: 16





        

Minimum Pass Marks: 35% 



INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections: A, B & C. Section A & B will have four questions in each section from the respective sections of the syllabus and will carry 6½ marks each. Section C will consist of 9 short-answer type questions will cover the entire syllabus uniformly and each will carry 2 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions from each section A & B of the question paper and the entire section C. 

SECTION-A

1. Digestion

1.1 Types of nutrition.

1.2 Feeding mechanism.

1.3 Digestion of dietary constituents.

1.4 Gut movements.

1.5 Regulation of digestive processes and absorption.

2. Excretion

2.1 Kidney structure.

2.2 Juxtaglomerular apparatus.

2.3 Urine formation. 

2.4 Renin angiotensin system.

3. Blood

3.1 Composition  and functions of blood

3.2 Haematopoiesis

3.3 Blood groups and Rh system.

3.4 Lymphatic system.

3.5 Structure of Haemoglobin.

4. Heart

4.1 
Origin and conduction of heart beat

4.2 Cardiac cycle

4.3 Cardiac output

4.4 Blood pressure 

4.5 Micro-circulation

SECTION-B
5. Respiration

5.1 Transport of O2 and CO2 

5.2 Oxygen dissociation curve of haemoglobin

5.3 Bohr effect

5.4 Haldane shift

5.5 Chloride shift.

6. Muscles

6.1 Ultra structure of skeletal muscle.

6.2 Contractile proteins.

6.3 Mechanism of Muscle contraction.

6.4 Isotonic and Isometric contraction.

6.5 Tetanic contractions.

6.6 Fatigue

7. Neural integration

7.1 Structure  of neuron

7.2 Resting membrane potential

7.3 Action potential.

7.4 Na+-K+ transport system

7.5 Origin and propagation of nerve impulse

7.6 Neurotransmitters

7.7 Structure of chemical synapse

7.8 Synapse and myoneural function

7.9 Saltatory conduction

SUGGESTED READING MATERIAL
1. Davson, H. 1964. A Text Book of General Physiology, Little Brown & Co., Boston.

2. Ganong, W.F. 2003.  Review of Medical Physiology, 21st Edition.  Applenton & Lange (A Publishing Division of Prentice Hall).

3. Giese, A.C. (Third Edition), 1979: Cell Physiology W.B. Saunders Company, Toppan Company Ltd., Tokyo.

4. Guyton, A.,G.  1986, Text Book of Medical Physiology 7th edition Sanders Publication.

5. Hoar, W.S. 1983. Comparative Animal Physiology, 3rd Edition.  Prentise Hall Inc. Indian Print by Jay Print Pack Pvt. Ltd., New Delhi. 

6. Martin, D.W., Meyes, P.A. and Rodwell, V.W., Harper's Review of Biochemistry, Lange Medical Publications, Maruzen Asia (Pvt) Ltd.

7. Nagabhushanam, R. and Dadarpar, M.S. 1978. Textbook of Animal Physiology, Oxford & IBH Publication, New Delhi.

8. Prosser, C.L. 1973. Comparative Animal Physiology W.B. Saunders Co. (Indian Print by Asia Playing Cards Co., Agre in 1984).

Semester – II

MZ213

BIOCHEMISTRY

Maximum Marks: 60 







  Total Teaching Hrs: 30

Theory: 44








   Time Allowed: 3 hrs

Internal Assessment: 16





        

Minimum Pass Marks: 35% 



INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections: A, B & C. Section A & B will have four questions in each section from the respective sections of the syllabus and will carry 6½ marks each. Section C will consist of 9 short-answer type questions will cover the entire syllabus uniformly and each will carry 2 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions from each section A & B of the question paper and the entire section C. 

SECTION – A

1. Basic concepts of Hydrogen bonding, Vander Waal's, Electrostatic and Hydrophobic interactions.

2. Chemical structures of biomolecules: Starch, Glycogen, Cellulose, Chitin, Hyaluronate, Chondroitin sulphate and Keratin sulphate.

2.1 Basic structure and classification of Amino acids. 

2.2 Biologically active peptides- Glutathione, Aspartame, Enkephalins, Oxytocine & Vassopressin 

3. Super secondary structures in Proteins 

3.1 Protein denaturation and folding 

3.2 Abnormal Hemoglobins.

4. Degradation and  Biosynthesis:

4.1 Degradation of glucose and Palmitic acid.

4.2 Biosynthesis of urea.

4.3 Gluconeogenesis.

4.4 Glycogen synthesis 
SECTION – B
5. Bioenergetics:

5.1 Mitochondrial Electron transport chain.

5.2  Mechanism of Mitochondrial oxidative phosporylation: Chemiosmotic theory.

6. Storage and utilization of Biological Energy.

6.1 ATP- Cycle and energy rich phosphate compounds.

6.2 Role of ATP in various biological functions.
7. Structure and Functions of Enzymes:

7.1 Mechanism of Enzyme activity: Reactions of enzymes chymotrypsin and tyrosyl-tRNA synthetase at their active sites. 

7.2 Allosteric Enzymes & Isozymes.

7.3 Sigmoidal kinetics of Allosteric enzymes.

8. Immobilized enzymes and their applications.

SUGGESTED READING MATERIAL

1.
Biochemistry by Mary K. Campbell Saunders and Harcourt Brace company. Florida (1999)

2. Principles of Biochemistry by Albert Lehninger, David L. Nelson and Michael    M.Cox. CBS Publishers. Delhi. (2000)

3. 
Harper's Biochemistry, International l 25thed. Robert K. Murrary, peter A. Mayes, Daryl K. Granner. Victor W. Rodwell. McGraw Hill. Lange Medical books (1999)

4. 
Outline of Biochemistry, Eric. C. Conn, Paul K. Stump. George Bruening, Roy, H. Ooi, John wiley and sons, New York. 

5. 
A Text-book of Biochemistry by Edward Staunton, Wilbert, K. Todd, Howard S. Mason, John T. Van Bruggen. Macmillon Publishing Co. (1974).

Semester – II

MZ214

Bioinformatics and  Biotechnology 

Maximum Marks: 60 







  Total Teaching Hrs: 30

Theory: 44








   Time Allowed: 3 hrs

Internal Assessment: 16





        

Minimum Pass Marks: 35% 



INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections: A, B & C. Section A & B will have four questions in each section from the respective sections of the syllabus and will carry 6½ marks each. Section C will consist of 9 short-answer type questions will cover the entire syllabus uniformly and each will carry 2 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions from each section A & B of the question paper and the entire section C. 

    SECTION – A
1. Bioinformatics : Concepts, skills and Applications 

1.1 Introduction and objectives of Bioinformatics 

1.2 Molecular Biology and Bioinformatics 

1.3 Elementary Knowledge about  Biological Molecules and their  Structural Profiles 

2. Operating Systems, Programming. 

2.1. 
Using Linux Operating System 

2.2  
Programming with perl 

2.3 
Understanding  and Using Biological databases 

SECTION –B

3. Sequence Alignments, Phylogeny and Phylogenetic trees
3.1 Local and Global sequence alignment, pairwise and multiple sequence alignment.
3.2 Scoring an alignment, scoring matrices.
3.3 Types of phylogenetic trees.
4. Biotechnology
4.1 Molecular markers and their role in modern biology
4.2 Stem cell technology 

4.3 Biosensors, features and types
Suggested Reading MATERIAL
1. Xiong, Jin.2006. Essential Bioinformatics. Sinauer Associates, Inc., Sunderland, Massachusetts 

2. Gibas, Cynthia and Jambeck, Per. 2006. Developing Bioinformatics computer skills. O'Reilly, Cambridge 

3. Rastogi, S.C., Mendiratta, Namita and Rastogi, Parag. 2003. Bioinformatics: Concepts , Skills and Applications . CBS Publishers and Distributors 

4. Scientific American, Editors at Scientific American. 2001 Understanding Nanotechnology 

5. Shelley. Toby. 2006. Nanotechnology: New Promises, New Dangers (Global Issues). Zed Books, U.K 

6. Walker, J.M. and Rapley, R.2000. Molecular Biology and Biotechnology (4th edition) . The Royal Society of Chemistry, Cambridge, U.K 

7. Avise, John C. 2004. Molecular Markers, Natural History and Evolution (2nd Edition) Sinauer Associates, Inc. , Sunderland , Massachusetts 







Semester – II

    MZ215
General Immunology

Maximum Marks: 60 







  Total Teaching Hrs: 30

Theory: 44








   Time Allowed: 3 hrs

Internal Assessment: 16





        

Minimum Pass Marks: 35% 



INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections: A, B & C. Section A & B will have four questions in each section from the respective sections of the syllabus and will carry 6½ marks each. Section C will consist of 9 short-answer type questions will cover the entire syllabus uniformly and each will carry 2 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions from each section A & B of the question paper and the entire section C. 

SECTION – A

1. Introduction: Innate immunity, Adaptive (specific) immunity, comparative immunity, Immune dysfunction and its consequences.

2. Cells and organs of the Immune system: Hematopoiesis, cells of the immune system, organs of immune system. 

3. Antigens : Factors responsible for the generation of Antigenicity, Epitopes and Haptens. 

4. Immunoglobulin: Basic structure sequencing studies, Fine structure, classes and Biological activities, Antigenic determinants, B. cell receptors. 

SECTION – B
5. Antigen-Anti body interactions: Strength, cross reactivity, precipitation, agglutination, Radio-immunoassay, enzyme linked immunosorbent Assay, Westerns blotting immunoprecipitation, immunofluorescence, Flow cytoemetry and fluorescence, immunoelectron microscopy.

6. Antigen Processing and Presentation: Role of Antigenic Presenting cells, Evidence of Two Processing and Presentations pathways, Endogenous Antigens Presentation of Nonpeptide Bacterial Agents. 

7. T-cell: Structure of T-cell receptors, T-cell receptor complex: TCR-CD3, T-cell Accessory Membrane molecules. Ternary TCR-Peptide-MHC complex, T-cell maturation and Thymus, Thymic selection of the T-cell Repertoire, T-H cell Activation T-cell Differentiation. 

8.  B-cell Generation, Activation and differentiation. 

SUGGESTED READING MATERIAL
1. Ovan M. Roitt, 1988: Essential Immunology ELBS.

2. Robert M. Coleman, Mary F. Lanbard and Raymond E.S. Card, 1992: Fundamental Immunology Wm. C. Brown Publishers.

3. Roitt, I.M., Brostoff. J. and Male, D.K., 1985: Immunology Churchil Livingstone.

4. Tragger, W., 1986: Living Together- The Biology of Animal Parasitism, Plenum Press.

5. Ruben, L.N. and Gershwin, M.E., 1982: Immune Regulation.

6. Cooper, E.L., 1976: Comparative Immunology, Prentice Hall.

7. Burnet, F.M. Immunology W.H. Freeman and Company.

8. Cheng, T.C., The Biology of Animal Parasities, W.B. Saunders Co.

9. Hayward, A.R. Immunodeficiency.

10. Godsby, R.A. et al, 2000: Kuby Immunology W.H. Freeman & Co.

11. Benjamini, et al. 2000: Immunology – A short course, Wiley Liss.

Semester-II

MZ216
Concepts of Ecology

Elective Paper-I

Maximum Marks: 60 







  Total Teaching Hrs: 30

Theory: 44








   Time Allowed: 3 hrs

Internal Assessment: 16





        

Minimum Pass Marks: 35% 



INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections: A, B & C. Section A & B will have four questions in each section from the respective sections of the syllabus and will carry 6½ marks each. Section C will consist of 9 short-answer type questions will cover the entire syllabus uniformly and each will carry 2 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions from each section A & B of the question paper and the entire section C. 

       SECTION – A

1. Population Ecology: 

1.1 Population attributes.

1.2 Population interactions.

1.3 Survivorship Curves.

 2.  Communities:

    
      2.1 Community characteristics.


      2.2 Ecological Succession

3.     Industrialization & Ecological Consequences.

4.    Biogeography and Biodiversity:

4.1 Grassland to Tundra, Forest, Marine and Freshwater Ecosystems. 

4.2 Wetlands. 

4.3 Global Environmental change.

SECTION-B

5.    Biological Invasions:

5.1 Establishment of Invasive species.

5.2 Ecological impacts of Invasive species

5.3 Ecology of exotic species.

6.   Ecology of space travel

6.1 Life support systems (Mechanical, Chemoregeneration).

6.2 Exobiology. 
          Suggested Reading MATERIAL
1. Smith, R and Smith, T. 2005. Elements of Ecology (5th Edition). Pearson Publishers, USA 

2. Odum, E and Barrett, Gary W. 2005. Fundamentals of Ecology Thompson Publishers, USA 

3. Nentwig, W. 2006. Biological Invasions. Springer Publishers

4. Cockwood, J. Hoopes, Martha and Marchetti, Michael 2006 

     Invasion Ecology. Blackwell Publishers, UK 

Semester-II

MZ217
Environmental Analysis

Elective Paper-I

Maximum Marks: 60 







  Total Teaching Hrs: 30

Theory: 44








   Time Allowed: 3 hrs

Internal Assessment: 16





        

Minimum Pass Marks: 35% 



INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections: A, B & C. Section A & B will have four questions in each section from the respective sections of the syllabus and will carry 6½ marks each. Section C will consist of 9 short-answer type questions will cover the entire syllabus uniformly and each will carry 2 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions from each section A & B of the question paper and the entire section C. 

       SECTION – A

SECTION-A

AIR AND SOIL ANALYSIS:
1.1. Air Sampling: SPM, NO2,CO, O3, SO2  
1.2. Soil Sampling: Field area per sample, Sampling depth, sampling tool,     sampling duration, information sheet & soil test

1.3. Analysis of physico-chemical parameters of Air :  RSPM, SPM, NO2,CO,  SO2  & Relative humidity

1.4. Analysis of biological parameters of Air and Soil: MPN number.
SECTION-B

                WATER ANALYSIS:

2.1.
Sampling & Analysis of physical parameters of water: movement, color, temperature, annual heat budget, transparency, turbidity.

2.2
Analysis of Chemical Parameters of water: Ph, electrical conductivity, COD, BOD, DO, Total dissolved solid, Total suspended solid.

2.3
Analysis of Chemical Parameters of water: Na, Cl, Fe, K, P, NO3, PO4, HCO3, CO3
2.4
   Bacteriological sampling and analysis of water quality standards.
BOOKS RECOMMENDED:-
Rajvaidya, N. & Markenday, D.K.
:
Environmental Analysis & Instrumentation (Vol.2)

A.P.H. Pub.Co.5, Ansari Road, DaryaGanj, N. Delhi. A.P.H.A.
:
Standard Methods for the examination of water

& wastewater, 20th edition. Am. Pub. Hlth. Asso. , Washington.

Semester – II

Practical Paper III: MZ218

(Pertaining to theory papers MZ211, MZ212& MZ213)
MZ211

1. To study the sex chromatin body in the human neutrophil cells.

2. To study the sex chromatin body in the human buccal mucosal cells.

3. To prepare the polytene chromosomes from salivary glands of Chironomous larva.

4. To calculate the allelic frequencies of given population.

5. To calculate the genotypic frequencies of given population.

6. To study the human karyotype.

MZ212

1. Preparation and staining of thin blood film to study polymorphonuclear leukocytes

2. Determination of A, B, O blood group typing and Rh factor.

3. Determination of haemoglobin content of given sample of blood.

4. Determination of cooke Arneth count.

5. Determination of Peroxidase reaction

6. Enumeration of column chromatography.

MZ213

1. To estimate the content of milk protein casein in a given sample of milk.

2. To study the effect of concentration on the rate of reaction between sodium thiosulphate and HCl.

3. To study the action of enzyme amylase from the saliva of human beings.

4. To study the effects of change in temperature on the rate of reaction between sodium thiosulphate and HCl.

5. To study the permeability of plasma membrane.

6. To perform tests to identify: Carbohydrates, Proteins, Lipids
Practical Paper IV:  MZ219
(Pertaining to theory papers MZ214, MZ215, MZ216, MZ217)
MZ214

1. Knowledge about computer, different softwares, operating systems & web.

2. Knowledge of HTML and its usage

3. Phylogenetic analysis based on parsimony

4. Various types of data bases & their usage

5. Linux & its applications

6. Programming with PERL

MZ215
1. Perform differential leukocyte count (DLC) of the given blood sample.

2. Perform total leukocyte count (TLC) of the given blood sample.

3. Perform antigenantibody reactions by Ouchterlony method (precipitation reaction).

4. Study of histological section of primary and secondary lymphoid organs.

a. Thymus

b. Spleen

c. Peyer's patches

5. Study of histological sections to demonstrate cellular infilteration as pathological sign caused by parasitic infections.
MZ216
1. Analysis of soil for the following parameters: soil texture, pH, temperature, humidity, water holding capacity.

2. To study the external morphology and ecological adaptations of: Pristis-the sawfish, Draco volans, Hyla arborea, Axolotl larva of Ambystoma, Varanus, Trygonthe Sting ray, Syngnathusthe pipe fish, Stick Insect.

3. Estimation of population:

i. Insect population using sweep net method.

ii. Population estimation using Mark and Release method (using beads/pulses etc).

4. To take up marbles of 56 different colours, mix these in different ratio by selecting one colour for one species and find out:

i. Species composition/Diversity

ii. Dominant Species

iii. Population ratio

5. To study and identification of beaks and their adaptations in following birds: Sparrow, Parrot, Hawk, Pigeon, Lapwig, jungle Crow, Weaver bird, Blue Jay.

6. To study and identify the claws of some birds: Parrot, Wood Packer, Weaver bird, Hawk, Myna, Pigeon, Koel, Horned bill.

MZ217  

1. To analyze color of soil with the help of munsel soil color chart

2. To study the physical parameters of water- Turbidity, Electrical conductivity,     Temperature. 
3. To study the Chemical parameters of water-COD, TDS, TSS. 

4. To study the methods of soil sampling.
5. Visit to nearby Sewage Treatment Plant. 
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